Computer-search procedures for the detection of factor H-like short consensus repeats
Many plasma proteins are, in part, mosaics of distinct anccstrally related structural domains (Sudhof et ul., 1985) . One such domain, the short consensus repeat (SCR), is approx. 60-65 residues long, and typically (but not invariably) contains one Trp and four Cys residues in a defined linear rclationship. Additional residues (or residue types) are also highly conserved at specific positions within the domain. It is a major component of many C3b and C4b regulatory proteins, leading to the suggestion that proteins containing the SCRs are involved in binding to C3b and/or C4b (Reid et a/., Abbreviation used: SCR, short consensus repeat. 1986). In support of this hypothesis, the C2b fragment of C2 and the Ba fragment of factor B, proteinase zymogens that interact specifically with C4b and C3b, respectively, both contain SCR repeats. While these activation fragments are not retained in the active complexes, they may be involved in complex assembly (Pryzdial el ul., 1087; Ueda et al., 1987; Farries et ul., 1988; Oglesby el al., 1988) . However, the SCR also occurs in complement proteins that have no known interaction with C3b or C4b (c.g. C l r and C l s ) and in proteins with no apparent role within the complement system (e.g. factor XIII and the IL2 receptor). The diverse nature of these suggests that the SCR may have a widespread distribution, only a subset of which evolved as units of C3b-and C4b-binding proteins.
As overall sequence similarity between individual SCRs can be low ( < 20"/0), the SCR, particularly where it exists as a 629th MEETING, LONDON single copy within a large protein, is not readily identified by standard database search procedures. Consequently, the SCR would constitute an unrecognized feature of other proteins. To investigate this possibility, computer search procedures that utilize the motif pattern recognition algorithms described by Staden ( 1988) were devised. These, together with the number of matches to thcm in C4bp and in the PSEQIP library database, are listed in Table 1 .
T h e simplest pattern, A, is not sufficiently distinctive, and many non-SCR-containing proteins are incorrectly identified. In addition, it will not identify SCRs that d o not contain either the Cys-3 or the Trp residue [e.g. Pz-glycoprotein 1-3, factor H( hu)-101 and. because of the variation in spacing between the defined residues and the repetitive nature of the motif pattern, multiple 'finds' for each SCR are made. Pattern B, which uses matches to weight matrices derived from aligned SCR sequences around Cys-3 and the Trp residue, correctly identifies all SCRs, but because of the limited sequence conservation around those residues an unacceptable increase in the number of 'finds' both to each SCR and of non-SCR-containing proteins is made. In contrast, pattern C. which looks for matches to a weight matrix derived from residues around Cys-2, is highly selective, correctly identifying all eight (and no other) motifs in C4bp. It is made more selective by defining position 8 in the motif as Cys (pattern D). A n additional restriction can be made by including Cys-4 in the pattern (pattern E). While this leads to multiple 'finds' in proteins with SCR repeats, it is the most restrictive when used against library databases.
Application of these search procedures has identified five previously unrecognized SCRs. Two are contained in haptoglobin-related sequences. T h e others are contained in complement component C7, which has two SCRs close to the C-terminus of the molecule (residues 547-606, 607-668; DiScipio et ul., 198X), and rat cartilage-specific proteoglycan core protein, which has a single SCR only (residues
